Pituitary hyperplasia associated with untreated primary hypothyroidism in children is a rare condition. There are only a few reports on this condition in children, and especially when pituitary hyperplasia is accompanied with Hashimoto thyroiditis and growth arrest. Here, we describe an unusual association of pituitary hyperplasia with hypothyroidism and growth retardation, and this was all caused by Hashimoto thyroiditis. Hormonal testing showed a low thyroxine level and a high thyroid stimulating hormone level, elevated anti-thyroglobulin, low growth hormone levels and prepubertal levels of gonadotropins. A large intrasellar mass expanding beyond the sella turcica was detected on magnetic resonance imaging (MRI). Homogeneous contrast enhancement of mass highly suggested that it was a pituitary hyperplasia rather than a pituitary tumor. Therapy with L-thyroxine resulted in rapid improvement of the clinical signs, including renewed growth, normalization of the hormone levels and resolution of the pituitary hyperplasia on MRI within 90 days. In children, prolonged unrecognized primary hypothyroidism might be accompanied by growth deficiency and pubertal disharmony. 
1) Introduction
The differential diagnosis of nonpituitary sellar masses in children is broad. It includes germ cell tumors, gliomas, meningiomas, metastatic tumors, vascular lesions, and granulomatous, infectious, and inflammatory processes in the intrasellar area. Furthermore, the physiologic increase in the size of pituitary gland during puberty may be observed causing confusion with pituitary adenoma. [4] and also in children as recently reported [5] . centile, then continued to increase along the 50th centile.
In addition, he had signs of early pubertal development.
Discussion
The chief complaint of the patient in this case was growth retardation. The discrepancy between bone age and chronologic age was 28 months. Based on further studies, he was diagnosed with primary hypothyroidism and growth hormone deficiency. Initially the pituitary mass was thought to be a macroadenoma and was considered for surgery is efficacious because of its location and size.
On further evaluation, it was more likely that the mass might be caused by his long-standing untreated [7] . Another series showed that only four of nine patients with TSH-producing tumors had normal TSH responses to the TRH stimulation test [8] . Third, the mass size was larger than any other previous reports. Earlier reports indicated that physiological hypertrophy of the pituitary gland may be one of the differential diagnoses in this kind of patient.
One study reported that relatively large mean height of the pituitary gland (8.2 mm) in an adolescent female patient on CT scans represented pubertal hypertrophy [9] . Furthermore Elster et al. reported definite evidence of physiological hypertrophy of the pituitary gland could be detected by MRI and the average height of the pituitary gland of a teenage boy was 8~10 mm [10] . In our patient, the height was 18.1 mm, which is much larger than the average height when there is physiological hypertrophy of the pituitary gland and also larger than any other secondary pituitary hyperplasia previously reported [11] .
Despite these reasons, we preferred pituitary hyperplasia rather than pituitary tumor. First, this patient had already diagnosed with hypothyroidism. Second, he had no specific neurological presentation. Third, alpha subunit/TSH ratio of the present patient was less than 1. In fact, the clinical diagnosis of hypothyroidism is often delayed and the increased availability of MRI may lead to more cases presenting with pituitary findings. Interpretation of the brain imaging as a primary pituitary tumor without any evidence of endocrinological laboratory parameters can lead to unnecessary surgery with potential catastrophic results [5] . Therefore, serum TSH and prolactin levels should be appropriately measured in all patients found to have a pituitary mass.
Unlike adults, children rarely have neurological presentations secondary to sellar expansion [12] . In prepubescent children, at the age ranging 8 to 14, pituitary hyperplasia was present in both boys as well as girls.
Most children presented with signs of growth arrest. TSH levels were elevated with low free T4 concentrations along with enlargement of the sella turcica. From review of the literature, it appears that similar high doses of thyroid hormone replacement therapy were required for treatment.
However, longer periods of treatment were needed for pituitary regression. Fortunately, congenital hypothyroidism and pituitary hyperplasia are rarely found in children in developed countries due to increased neonatal screening.
It is also interesting that this patient had hyperprolactinemia. Hyperprolactinemia is a common feature in patients with hypothyroidism [13] . The hyperprolactinemia seems to be of limited clinical significance in adults [14] and often, but not always, resolves with thyroid hormone replacement [15] . The pathophysiology of the increased serum prolactin level is not clear, however it may be attributed to a mass effect, the 'stalk effect' [16] , or elevated TRH levels [17] . Pure prolactinomas can also present with mass effects and MRI findings rather than endocrine manifestations. These pituitary adenomas tend to respond well to medical treatment and can usually be diagnosed on the basis of biochemical results. Cases of superfluous surgical interventions without full endocrinological evaluation have been previously described [4, 5, 19] .
Another important finding is that, on admission, the level of IGF-1 and GH were decreased. However, 2 month after levothyroxine and growth hormone replacement, IGF-1 level was normalized. Furthermore, his height increased as the level of 50th centile. Even though we did not check up the level of GH again, another report demonstrated that the level of GH was normalized after thyroid hormone replacement. It might suggest that GH deficiency was caused by hypothyroidism and it was just temporary [18] . For further evaluation, we plan to perform combined pituitary function test again after discontinue GH.
Summary
Our patient had many findings similar to those previously reported. However, the concentration of alpha subunit, alpha subunit/TSH ratio was much higher than normal range and mass size was very huge comparing to 
